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suggestion. This, however, did not get rid of the effect. A new cord obtained from the makers was substituted for the old one, and the effect was found to be much enhanced, the new cord being more elastic than the old one. This reduced it to the stretching of the cord, but it was only after carefully working out the effect of the inertia of the drum, and it was seen this effect was to lengthen, not shorten, the first oscillation at the back-end, that it occurred to the Author to look to the friction. The indicator was then taken to pieces, cleaned and oiled ; then the effect was much reduced. Several new wires and cords were used which gave less effects, and eventually the steel wire was adopted by Mr Brightmore as the best. The test supplied by the oscillations could only be applied to diagrams taken at high speeds, and the test furnished by the effect upon area was vague. What was wanted was an independent means of determining the simultaneous positions of the drum and the engine-piston. As the best method of meeting this, it was decided to arrange an electric-circuit through the pencil to the drum, with sufficient electromotive force to prick the paper, making the engine-piston close this circuit at eleven definite equidistant points in its motion backwards and forwards. After some difficulty this was successfully carried out by Mr Brightmore and Mr Foster. In this way the stretching of the cord during the backward and forward strokes was definitely ascertained by Mr Brightmore. Taking the smallest results obtained with a cord, it appeal^ from these experiments that the least difference of stretching was to make
2Fy = 0-050 in inches ........................... (8),
where G is the length of the cord in feet ; so that there is obtained from equation (7)
,      .      .       .      0-05(7                                 /m
.............. (9)*
This equation gives the value of f or pm - im for any diagram in terms of the length of the cord, on the assumption that the stretching is the same per foot of cord. The length of cord is generally l*o times the stroke for the front-end, and 2*7 times for the back-end, or 2*1 for both, hence putting S for the stroke in feet
for the front-end, '
,    ..      .       ..    01355
for the back-end, or
as the mean.
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